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(54) ABRASIVE AND POLISHING METHOD 
(5 7) Abstract: 

PURPOSE: To form a highly reliable conductor film at 
a high polishing speed by forming a film composed 
mainly of a metal on a substrate having recessed 
sections on the surface to fill up the recessed 
sections and suppressing the occurrence of dishing by 
using a chemimechanical polishing method using an 
abrasive containing a chemical reagent and etching 
agent. ^ 

CONSTITUTION: A substrate 12 to be polished is 
composed of a silicon substrate 21 and a silicon oxide 
film 22 and carbon film 23 successively formed on the 
substrate 21 . After forming grooves for wiring, 
openings for continuous wiring, etc., in the film 22 bv 
patterning the films 23 and 22. a titanium nitride film 
.:4 and copper film are successively formed on the 
surface of the substrate 12. The copper film 25 have 
recessing and projecting sections which are formed in 
accordance with the steps provided on the surface of 
the silicon oxide film 22 which is the base film of the mr 

sLL^CctXh:^;^^^^^^^^^^^^ P^^,-- - abrasive particles in a mixed 

benzotriazole io.J-oT::.^::,^^^^^^^^^ — "^e solution and adding 
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[0 0 0 5 ] ^fz. cMPmm^mmi^rzvjmmm^^z 
^i^^xh. y yy^y}^m^-t^<Dx. mm^(DM^^ 
L s im^^m^'r^<Df}mmx^^. ^etc, cmp 
^m^mmvfzy/ (^>^?'x^>) mmm^^zi^i^xh 

[ 0 0 0 6 ] ^mm^tf)^f)^^j^\zm^xu^nrzt>(Dx 
50 $>o. yyy^<Dm^^^m\^^ ^^^mmmmxm 



( 

3 

[ 0 0 0 7 ] 

m(D^^<D^^mmL. immo^iz^&o^i-r^m^^w 

^tcJ:Off^^, \^^(D^\zE^tir^m^^^^<n 

^<Dmmmm^it^^mm(D^\z^on^ mm 
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>vT5>. -r :t':7^^trT^ ^\Zi^7.'r^ 

T. BPAt^B^-r^) . B P A^2^f2^^^fflt.^^ ^ <h 

7Ki±) ^^iib^^JT^^W^bl^o BTA, BTA^^(^, 
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A^mTi^mm. mm^yi^mm. ynL^z^yyittj^joA^ 
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v^^;^^^, mmmm<D y X)it\tm(D y x)\^^^^^^t 
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\z^o m^mmm\z^mm^m^r^it^u,m^<i:v^w! 

mm^mi^^rz<\:^mmmmm-:^miz^D . mn^m^mm 
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'f-^i.Kitmm/^y \^t,mmm • mm^^zmmt^zt 

'btixi^^fcf}^. cuF (Dm\zmm^^^v<\tmm/'^y 
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cfm^z^omm\zjiy^>if^n^. c<dl^. cum 
2 5(Dm^\z^m^nxi^^c uj^ 2 5 \tmm^z^mm 

z<D^o \zLxmi^(D\}n\^hm^^z'^^ijtLx\^^rzc urn 2 

S (Dmmf)^^h^ <f^^. "tCDm. C ui^ 2 5 CD0ng^±t3 

m^^nrz^mm\t. mm^^^i^<\tmm/^y \^ tm 
um2 5{z{t^mf}U^h/vau\^^^mx^^(Dx. 

tC3t^^tlTli^ C um2 5f}mihLXJiy^>'^f}m 
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u ^mmi^xB3<D^iznm<^ < c u ^^w^it^ c t 

[0 0 19] ±m^mm^^^^-r^yjmtvx 
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mmm^m^(Df£ijx^^i^^f^:^m:^^m^ien^. 
[ 0 0 2 0 ] -yj. ^m^±^^ t-r^^^n^^w^^^n 
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AT^^n^w^ hit^!^^}^ 'bf3.^m'f)^wm±^z^ 

m.^hv<\^mm^. -rr^io-^y^^^rnxx-y^y^x 
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^m^m^^^^f<s^^h<D^m^^rzo 
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^ 1 Mm^^coe^u 3 >ir{t:m 2 2 ^(d±\z 
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nm<DC um2 5 ^m^-t^o m2 (A) (C:^-rj;^ 
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2 4 hm^i't;.nn^^f^^r^\^^. m^t^^ >m2 4(Dm 
mmm\tc um2 s<Dmmmm<^om<m3 0 nm/^ 

X^^f)^. ^^B^cof^ffltbTH^j^ LfcJ:3fC. Cum 

2 5 (Dmmt^mt=^9 >m2 4 (Dmm>i: 0 hmf)^\zm/v 

Tzm.^Xmt'^^^ >m2 4m^t.ltmLXC um2 5 CO 

^^\t{}n^tu^<Dx. c um2 5 <D^m±izumm^^ 
ib. ^it^i^>m2 4h^itf^z^.^^^ctf)^x^rz. 
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UM^^^ y ^t^Ji^ycD^^mt^^Z 6 0 r pirKh L 

fz. mmmm(DM^^wtm. umcDm^ hxt) 
m\zi.x-:fuyhLrzm^^m3^z^ir. m3f>^^m^ 
f3^u<ko^z. ummox:f)^^mi 0 ox:^x^z^i^x. 

m±^z^ay h^ti. ^<Dm^\tMtu^. m^izj^m 

LTl^So Ltz^^-DX. mm^^lt^^LX CMP ^^Z 

i^z.^{^^f)^<D^t^^jt^^z^'Dxmm^tixtDO. mm 
^ • mm^umm^ziti^t/u^Bm^nrj.i^t^^'bti 
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0. 4 AtmCDlE^fflfiisJzD^ISJ^IB^fflildFL^^&J^^t- 
y^t3J:0P$^^20nmcO^:$7>l[3 1 
7 0 nmCD^^b^^^' >M2 4 ^J^^b, 5l^;^#7^-7^> 

<b^>i/7.7=-> (wFs ) i^T.^^xsii^ni^T.oym.'^'n 

10 7.<&ffllifcJ^C VD^tCj; 0 , iP^^ 6 0 0 nmCO:r^ 
>^';/ h WM 3 2 ^J^^-r^» 1^7 (A) IC^TJ;^ 

(c. CM P itHfTCDWM 3 2 tl^^-e^^ 3 >i?{t:M 

-So 

[ 0 0 3 5 ] CC7)J:3tCUTf^^Urc^W^S1S 1 2 ^ 
1 {C^t-W^^®<£:^l^TCM P ^fTl.^. SaUfflP^S 
cfctKI^^SB^ffil^TLl^^O^lllP^cCWM 3 2 ^I^^UTW 

ffibfcW^^JH. 5f^^%(D3§^{b7K^7K^f^fC, 
20 m,=^h\^xr )\^^'^^^ (¥1^3fe5r# 5 0 nm) ^1. 0 
MS^T^^'tSt^it, $^>f30. 4 gX 'J h;UcoN 

^JE;^ 300gf/'cm' , W^^^ 1 4*5<fcafA^5" 
-^^ 1 1 (7)0^^ 1 0 0 r pmtb, W^^^ 

[ 0 0 3 6 ] CMPCD^m, mm^m-^mZ ^ ^ rvrrv/ 

^^xS^Nzr^^^m^'^^tL^\z. Wi^ 3 2 <h^tC5^^ 
30 >M3 1 *5cfct/^^b^3^>J^2 4 t)^5febrj:ttnt^;^cJ:6 
:^cJ:l.^o ^^>]^3 1 *5 J^O^^Ib^":?' >JB^ 2 4 coff^ii^ 
tiWM2 5<^:^at^^:l^l;^3 0 0 nm/'^^'T ^ofcfc 

ii56iZ^^gE^^3J:OJW7'5^^, My^fC^mb^cv- 'J =1 > 

^^bm<D^®^^^^m^ii^^-eii^b;^ci.i^, m 
z\z^'t ^o\z. CM p J; o^^bfc^mt^n^^^ 

[ 0 0 3 7 ] C M P tc43l^TW^®tCtl, W , W 

o x^;)^?g^-r^ i^^'bn^;:?^ BPAtii^Tno^j 

40 t)^ h{b^il^^?^fii£bT^^J^^iStt^o 

(Oi^^^!^ 8 tC^f. CCTti, dligI5(^Wi^ 3 2 . 
>M3 1 *3 JcO^^fb^^ 2 4 <&t-^Tl^5&b^c0t<£: 
P^i^70^^b;to [^8;:f^<bHJb;:f^;^J:^lc, Wila6i^ 

^^■zr^^J 5 0 n mT^ 0 , Hffl ± fa^JK^/ci: l^^^T 
^-:>Aco ^;^c, mmm^^^^\Z^^\^X^. "f^yiy 

M3 2 ±.\zm^^ntz^mmf)m^m\zmmhx\.^^z. 

50 ^Ti^^^^o 



( 

1 1 

[ 0 0 3 8 ] :*:iiM0»jtci5i^TH. ^mmmtLxwm 

[ 0 0 3 9 ] ^^\z. ±mmmmx\t. mmmi^tL 
X. 'wm^':^^>tr^y hm^zm^-r^m-^^z^i^^xmrn 

LXi^^^f}^. WF, iJ:^ts 1 H, iSxtaym^-^iJT.. 

xy^mom^^^^nom^&izic^Lxh^^m^tmm'^ 
-)i^^^'r^mmmmm(om^zm^'r^i^v zi>m^r 

i N^, T i S i ^0>'Ji^--f \^m^(D±\zmiR&O^ZW 

m^^^'^it^m^\zi^\.^x. m^i^<Dmn{z<kD . m 
mm^m\zwm'T'^^^&-r^ctf}^$>^:^^. ±$Emmm 
(Dmmyjm^mi^nift. ccDwi^i^^m^^izm^'r^ 
ctf)^'^mx$>^o 

[ 0 0 4 0 ] ^tz. :^mmm\z^\^^x\t. mmm^^i^ 
X7 )v^±mTo:)^^m\^^rzm'^\z'D\^^xmmvxi^^^ 

^ ^^>}^i^^m^m\^'^rcm'^\z^\^^xhm^(Dm^f)^ 
[ 0 0 4 1 ] ^fz. :^mmm^zi5\^^x\t. x>y^>^^j 
^m\^^fzm^\z':D\.^xmmvx\^^^^^. j:y^>^mh 

>mt(Du^y^mmm^m^^fzi^^\z^\.^x%wim(Dn 
^m%^n^. ^tz. it^u.mh\^x\t.. x-y^vy-r 
^mi^iPc\z^>^cx^(Dwmh^u- hit^^^mmt"^ 

rzm'^\z^^.^x^n^(Dm^m^^n^. 
[ 0 0 4 2 ] ^tz. :^m:mm\z^h^x\t.. mmnv\^\z 

^(Dm^^^-t^h(Dx^n\t^<. m?.^t. tj^uxx 
4^ u x-T^ju^o^fi^^. yny 

^^fzmmny \^m^m^^x^^\^^. t^^. ±fHurc^@ 
^m<Dmm^t.vx\^. i^mm^^t^r 

:L^)vmm) \zm^mt:^^rz^cr>i)^^\z^^h\.^. 

m\z. mmm.=f'hi.x7 )\^^'rm.=t (¥i%^^5 o n 

m) ^1. 0 mS%T'53^tSt^ itfc t)CD, '§rf^t:>^Mmm 
Xmm bi^cP^^JfCiJl^TB V A^mmvx^^t^^^h(D 

^m^^^cii\^A^\^Mmm2 tinmzx^xmi (a) tc 
^-t^mmmwi i 2\zcuf ^^fx-Dtz. 

[ 0 0 4 3 ] CMPCOJ^m. mmmm\t.m^ 5 0 nm/ 

'^^z\t-<x^^n\z±^f}^'orz. -^t^ty-^. ^9('^-fcfc 
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o\Z. ^/h^itiCDO. 4 miB^itifCi5l>T*^x^ 
>:5^S/i^^ 2 0 0 n mT^ 0 . $ t> , ^CVDffilftCJ^ 
fi£ ^ n ^ SE^ 4^ CD -a- @ IC ^ T X ^ > 

^T^^itfrb, SE^fCT^: 3 3 7^^^i/^fct^^tc;^o^c, 

mt<Dit^i^ (cu-BTA) f)^i=>r^^^mmy)m^^ 
n^o ^c^ii^. ^mmf)mm^\zm^^nrzm!^xm 
mm^oxy^-ycf^^^z^o c uT^i^x^/^v^^n 
10 ccDi^^, c u cox-y 5^>yii^cDis14{kx:?^;u=^ 
-E.e tlit$S^&^:^^< , C u co©T^^^^cofili4x^;U:^i 

COT, >->^rM^Oli.^:^^^,fifi:MTCMP^fT 

[ 0 0 4 4] ^CT, :^^JS^J-eH, CMP^iS^Tfr 
•5^'&tc::?t.^TI$i0^'r^, CMP^iSM. ^JAtf2 ot: 

mnoo-h^pt^K t^-'^^^mhx^^K . ^^\zm 
^(Dum (.n^) xw,-wtm(Dmm^n^^. mnx^ 
mx\t2 ox:^ATxmz:.nm<Dmm^n'DX'hx 

[ 0 0 4 5 ] ^2 (A) tC^TMW^SIS 1 2 ^0 1 tC 

mummmii\>A9\^(D^mf^c uM25^^^bTCu<D 
mi^rzmmm\t.. o. i 2 ^^uyj 

30 (Ci Hs N) 7K^?l^<i: 0 . 4 4 ^ U ^y h 

mmiti^mA^ (h, ) <h(Ofg^^?e^ (cucT^x-y^ 
>^m) \z. mm^Ttvxy^j ti'i^T' i^^^^ms o 

nm) ^5. 3 mfi% -e^tfc^-ti:, ^ 'S* (3 0 . 001^ 

(^t^um) ^mmvxy3.^^(Dx^^o ^tz. mm^ 

^(i, mm&tl 4 0 0 g f c , ff^^^ 1 4 43ct 
ZSm^"^^ ^y ^7t^;uy 1 1 OlHl^^ 6 0 r p m<h b^co 
[ 0 0 4 6 ] :i(Dt^(DCu<Dmmm^^^ZSj:y'^> 

^mm(Dumik^^^m-<rz. ^(D^m^m i o izf^ 

40 To ;^cf:i5. MS^tl^- 2^;^^^^ 1 0 OrST^Ib^it 
;^Co 1 0 7^^^0^t>:^^/cj:J:e>tc, J; r/x -y ^ 

>y^^H. (1/T) ^exponential 

^^^>fbx:^;u^- E.. ^3 J:O^X -y ^ > ^ii^cD^^^fbx 
:^;U^-E.. ^^n-e'n^4^)^«i:, E.^t^^^^O. 7eV 

^CDM#H^T^O. E..<E.« C 

Lfz^^-DX. CMP <DWLmf)^i&UX^^\^^. CuiESI 

50 (D^f^v y>^mf)m'p-t^o 
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[ 0 0 4 7 ] :^\z. mmum^^u (2 4. or) 
^vx CMP ^^j-ofzm^t^ mmum^ 1 4 . cctc 

iS^ bTCM P ^fro y^^^ CO ^n^'n CO y zy>C^ 

mo^^mm^wii^z-Di^^xm^rz. ^co^^^i^i i 

CCX\t. ^^±<DC um2 5 :}^^ZSmit'^1^ > 

m2 4^'t^xm^\^rzm^mmmTmtLrz. mio 

m\t. m^^f}^ 1 0 u momt^^^^xm i o o n m-r 
$►0, mm±\^itmm<DU\.mmx^'Drz. 
[ 0 0 4 8 ] :k\z. mmum^^u (2 4. or) ^zm 

^bTCMP^frofc^^i:, P^ia^<£:14. 0 "C tc 
IS^bTCMP ^ff o;^c^^OK*|ipi5 Mm(Dx^ ^> V 

1 2 fC^-To ^1 2^^^H^i5):?:?^?^.t:3tC. iS^aTCMP 
[ 0 0 4 9 ] ^Tz. CMP^<7)C uili6i^^iS^^3J:tX 

c u:/^^<D^m^^^mm^m^mxmmvrztc 

m2 (B) tC^fct^tC, CM P tCct b:^cii 

js n ^ ^ ^ ( i ^ < ^ n ?^cc ^ o o 
[ 0 0 5 0 ] :$immm^zi5\^^xit. ^mmmt^Lx c u 
m^m^^rzm'&\z'D\^^xmMVx\^^^-^^. c u tc^acT? 

n^b^^^^ ti.rzm^m^^rzm'^\z:$D\^^x ^mm<D^0] 

[ 0 0 5 1 ] ^fz. t^mmm\z:h^^x\:i. mmm.^tv 
Ts> 0 tfi^i'<DP^^m^^rzm'^\z'D\^^xmmvx\^^^ 

-i^^y ]^mi^m^m^^rzm'^^z:}o\^^xhmm(D^3^f)^ 

[ 0 0 5 2 ] ^fz. ^mmm\z:}3i^x\-i. jiy^y^m 

ffli^. ^t^umtLXBT A^mi^^fzm'&^z-Di^^xm.m 
bri^^T^^ jiy9->ymti.xr^]^mm^L<\^r 
z ymmtr ^ \^mm(Dm'^mt. mmitA^m (h, o 

'yA. ^ a Am^^mi^^tzm-^^zioi^^xh^mcDm^f)^ 
m^n^. ^fz. {b^ii^tLTti, jiy^yy-r^m 
tin\ziiBcxccoup^ii=^u- hit^!^^^i^it^m^ 

A, x^i/>vr5>, i^T.^^ y. ip-r^/^yx 
>^^, ^;i^3-7.^:7;u^ h-x^?^co^«i^^^ffli^ 
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^^mi^^^m-^^zm^Mx^^o 
[ 0 0 5 3 ] ^fz. :^mmm\z:}3\^^x\t. mm/^y\^\z 
\^mm^m^m,^f)^^u^mm/^y \^^mi^^rzt^. mm 

7^;U, 7}?U X-5";U^CD^i^^, ^m^-'j o y/^y 

i^n(om'^i^tLx\t. 7i^m^^f}^y )v^)um^^zm^ 
10 ^t)'orz^(D-/)miz^^i.i^^. 

immm4) mi 3\-^:^mm(Dmm:^m\zmm-r^mm 
mmcD-^^^-irmmmx^^o :i<Dmmmm\z^\^^x 
It. mm^^i 4^^zif^mmm^4 i-/)mif^nx\^^ 

z: (D^^mmmm 4 im^zT^. jL9-uyy^ja-)]^m 
(D^^m^mm^'^^c ^\z^r) . mm^^i 4i^^zj^m 
m/^y K 1 3 (Dum^mm^ ^ z t:f)^x ^ ^ o mm^m 
<D^m^^otim\ty^xyT^/'^'-x$>o. ^mmm 
titmi^xm^^mf)^^!^^ < . m.Bimm^^m\^^<Dx. s^m 
fsiummm^^'^mx^^. }%mmm^4 i\t2mm<D}% 

20 j^J^^^g (?^^^4 2, 4 3) fC^l^^nX^SO. 3^ 

^(D^^w^x^ y"^ 4 4xm^. }^m<Dmmm^^w 

m4 2^^zS4 3J,z\t. ^n^timmmm^^m4 

um^mmx^^j:o\zf^-ox\^^^. ^rz. mm^mi 
4<D±:^{z\t. n^^-^ntzMyK^mmm^i 4 ±i,z^^ 
nn^i^jLy hy x;u4 7 :^^mm^nx\^^^\ 
[ 0 0 5 4] Ain^m^^m^^mmmm^m^^x. 

30 (omm ii^umm) xcup ^n-^tzo r^^. }^mm4 
2 (D^^um^ 2 4 . or^b, ^^^4 3(Dm^mLm 
^14. ox:t't^z^\z^o. wmmm^^m4 5:^6 
<^zs^(DiH^o)mmM(DU^^ 2 4. ox:\zu^mm 

^14. 0'CfC^M^i^gfib;to ^;^c, zyj^yhyX)U4 
7 F^^CDSffi^Oia^*) 14. OrtC^aSiilnbi^Co 
[ 0 0 5 5 ] ^0#x.:^-r 'y^4 4 fCct 0 

^14 4 1 ^?^^§s4 2 t-^i^b. Wa^J 

^^mm4 5 ^m^^x . mmum^ 2 4 . ox:^znm 

40 b, USS^ 3 (hf^^tc bTCM P ^frofca C <h ^ , 
W^P^Fpltl. P^^TPtrelco^ 8 0 % i bfco -e<^^ 

W:. mmmT^mf)^2^3 T^x^-oTzo^x. m-(Dm 
m<Dmmmm\t 2^ 5^x$>':>rz. 
[0 0 5 6 ] m-<Dmm<Dm. mmmm^^^4 5 ^f? 
±b, mm^mi 4<D}^mmmm 4 1 ^mow^:^'< y 
5^ 4 4 fCcfc 0 ?^^^4 3 tcf^i^b, ^.iitcfF^^^ 1 4 

f^tC14. 0 roJ^^TK^tt^^-tt-S <^:^C, >^x>yh 

mmmm 1 4 ^rj^^bfco ^^^^ 1 4 ±<Dmm/^y k 

50 1 3^MOia^/ft^ 1 4 t:tC;^cC-:?rcffi^.s^T, ff^^J^^i^ 
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mm3 tmm^zLxcup ^n-z>rco c(Dm~cDmm\z 

[ 0 0 5 7 ] '^\Z. mm^tifcC uSEIKc^Dtj-^^^^ 
v>yM<7)iB^fpi^dfel¥14^ii^rco "ta^mm^m 1 4\z 
^t*o mi 4f)^^BMt^f}^f3i<ko\z. ^U. iSiacD — gpg 
CDCM P (Ci5L^Tt>, iS:UT<DCUP tmn^(Dy^>c y 

[ 0 0 5 8 ] 10 

mm:^m\z^n\t. ^m^zm%^^-ir^mi^±izmim\^ 
^^^mir^^o ^z^m^^^^^^'t^^n^^^ys.^m 

\z^o wimm^m\z^mm^m^t^it^um:ii<i:zswi 

mm^m\^^rz.i[:^mm^mm:^mizxD . mn^^^mm 

m^<oi^\^^m^i^m^^mxm^'r ^ z. ^t^^t^^o 20 
mi] :^^m<Dmm:^m\zmm^n^mmmm^^~r 
m2] (A) . (B) \t:^mm<Dmmyjm(D~'mmm 
ms] ^mm<Dmm:&m^z^n^mmu^t.mm^m 
m4] :^^BM(Dmm:^m^zi^n^BT AcDmMm^z^ 
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[05] :^^m<Dmm:^f^\zi^n^mmE.ti tmmmm 
[me] ^mBM<Dmm:^^^z^n^mm^ty'^ y iy> 
m?] (A) , (B) \t^^BM<Dmmyj^o:)m<Dmm 
ms] :^mm<Dmmyjf^\z^H^mm^ty'^yi^> 

[^10] 5^^B^coW^;^^fc*>tt^fF^?i^:fei:0;x 

y'^y^mm<Dum^^i^^^'r^^yo 
mil] :^^m<Dmmy^m\z^n ^mmm tv" ^ y > 

mi 2] ^^mcDmmyjfk^z^n.^y'^ y i^>^mt 

mi 3] ^^m<Dmm:fjm\zmm-^n^mmmm(D- 

mi 4] :^mm(Dmmy^^^z^n^mmmL'^>c y 

1 1 -M^^^ y ^n-^ji^y. 1 2 -mmmmu. 1 3 - 
mm/^y\^. i4-mm^^. 1 5 -©f^^j^^^sE^, 
i6-mmm. 21— >u=i>^^, 22— >'j=3>^ 

{bM. 2 3-^^M. 2 4 -^^fb^^ >J^, 2 5-Cu 

m. 3i-^37>M. 3 2-wm, 4i-}^mmm^. 

4 2. 4 3 -J^^gg, 4 4 •••^0#AX-r 45, 
4 6 -^f^^J^^J^I^;^. 4 7 ->^x h / X;i'o 
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